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DETAILED ACTION 
Claim Objections 

1 Claims 12 and 19 are objected to because of the following informalities: 

Claim 12, line 1, the words "the actuator" should read - the electromagnetic 
actuator - 

Claim 19, line 3, the words "the first switch" should read - a first switch - 
Claim 19, lines 4-5, the words "the actuator" should read - an actuator - 
Claim 19, line 5, the words "the current-measuring circuit" should read - a 
current-measuring circuit - 
Appropriate correction is required. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 12-14, 18, and 21 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Johansson, Patent No., 5,914,850, in view of Anderson, 

Patent No., 5,432,693. With respect to claim 1, Johansson teaches a method 

[Fig. 1] for regulating current through an electromagnetic actuator [Fig. 1, CW], 

the actuator [Fig. 1 , CW], a first switch [Fig. 1 , TR] and a current-measuring 

circuit [Fig. 1 , R1] forming a series circuit, a free-wheeling diode [Fig. 1 , D] being 

parallel-connected to the actuator [Fig. 1 , CW, Col. 2, lines 62-67], the method 
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comprising closing and opening the first switch [Fig. 1, TR] by an automatic 
control and a pulse generator [Fig. 1, CC] using a pulse width modulation signal 
(PWM) [Col. 3, lines 1-6] in such a way that current flowing through the actuator 
[Fig. 1, CW] and measured by the current-measuring circuit [Fig. 1, R1, Col. 3, 
lines 7-8] is regulated to a setpoint value [Col. 3, lines 35-40]; altering a time 
duration of one on and off switching cycle of the PWM signal [Fig. 1 , Control 
Circuit CC can be programmed to alter a time duration of one on and off 
switching cycle of the PWM signal]. However, Johansson does not disclose 
superimposing a dither function in a form of a low-frequency oscillation on the 
PWM signal. 

Anderson teaches pulse width modulated signals for driving solenoids. 
Anderson teaches superimposing a dither function in a form of a low-frequency 
oscillation on the PWM signal [Col. 1 , lines 28-32]. 

Both teachings are analogous actuators/solenoids driven by pulse width 
modulated signals. It would have been obvious to one of ordinary skill in the art 
at the time the invention was made to combine the teachings of Anderson, which 
teaches a dither function being superimposed in a form of a low-frequency 
oscillation on the PWM signal, with the method of Johansson, for the benefit of 
avoiding hysteresis effects in the actuator [Anderson, Col. 1, lines 26-28]. 

With respect to claim 13, Anderson teaches that for the dither function, a 
dither value is added to or subtracted from each pulse of the PWM signal [Col. 1 , 
lines 28-32]. 



Application/Control Number: 1 0/527,291 Page 4 

Art Unit: 2836 

With respect to claim 14, Anderson teaches that a time duration during 
which the dither value is added to the pulses of the PWM signal is equal to a time 
duration during which the dither value is subtracted from the pulses [When two 
signals are combined, statistically 50% of the time the combination will be 
constructive interference, or additive; and the other 50% of the time it will be 
destructive interference, or subtractive. 

With respect to claim 18, Johansson teaches that the method further 
comprises ascertaining, by a diagnostic, the current through the actuator from 
measured moments the first switch is switched on and off; and comparing, by the 
diagnostic, the ascertained current to at least one of the current measured by the 
current-measuring circuit and the set point value [Col. 3, liens 35-40]. 

With respect to claim 21, Johansson teaches a control unit [Fig. 1] for 
regulating current through an electromagnetic actuator [Fig. 1 , CW], the actuator 
[Fig. 1, CW], a first switch [Fig. 1, TR] and a current-measuring circuit [Fig. 1, R1] 
forming a series circuit, a free-wheeling diode [Fig. 1, D] being parallel-connected 
to the actuator [Fig. 1, CW, Col. 2, lines 62-67], and the control unit, comprising 
an automatic control [Fig. 1 , CC]; and a pulse generator [Fig. 1 , CC] by which the 
first switch [Fig. 1, TR] is closed and opened using a pulse width modulation 
("PWM") [Col. 3, lines 1-6] signal in such a way that the current flowing through 
the actuator [Fig. 1 , CW] and measured by the current-measuring circuit [Fig. 1 , 
R1, lines 7-8] is regulated to a setpoint value [Col. 3, lines 35-40], wherein the 
control unit is configured to alter a time duration of one on and off switching cycle 
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of the PWM signal [Fig. 1 , Control Circuit CC can be programmed to alter a time 
duration of one on and off switching cycle of the PWM signal]. However, 
Johansson does not disclose superimposing a dither function in a form of a low- 
frequency oscillation on the PWM signal. 

Anderson teaches pulse width modulated signals for driving solenoids. 
Anderson teaches superimposing a dither function in a form of a low-frequency 
oscillation on the PWM signal [Col. 1, lines 28-32]. 

Both teachings are analogous actuators/solenoids driven by pulse width 
modulated signals. It would have been obvious to one of ordinary skill in the art 
at the time the invention was made to combine the teachings of Anderson, which 
teaches a dither function being superimposed in a form of a low-frequency 
oscillation on the PWM signal, with the method of Johansson, for the benefit of 
avoiding hysteresis effects in the actuator [Anderson, Col. 1 , lines 26-28]. 
3. Claims 19-20 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Honda et al., Patent No., 6,687,555, in view of Anderson, Patent No., 
5,432,693. With respect to claim 19, Honda teaches a memory device [Fig. 1, 
38, 39, 22] storing a computer program, the computer program when executed 
on a computer [Fig. 1 , 20], causing the computer to perform the following: closing 
and opening the first switch [Fig. 1, 28, 29] by an automatic control and a pulse 
generator [Fig. 1 , 26] using a pulse width modulation signal (PWM) in such a way 
that current flowing through the actuator [Fig. 1 , L1] and measured by the 
current-measuring circuit [Fig. 1, R1] is regulated to a setpoint value; altering a 
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time duration of one on and off switching cycle of the PWM signal [Fig. 1, The 
CPU 20 can be programmed to alter a time duration of one on and off switching 
cycle of the PWM signal]. However, Honda does not disclose superimposing a 
dither function in a form of a low-frequency oscillation on the PWM signal. 

Anderson teaches pulse width modulated signals for driving solenoids. 
Anderson teaches superimposing a dither function in a form of a low-frequency 
oscillation on the PWM signal [Col. 1, lines 28-32]. 

Both teachings are analogous actuators/solenoids driven by pulse width 
modulated signals. It would have been obvious to one of ordinary skill in the art 
at the time the invention was made to combine the teachings of Anderson, which 
teaches a dither function being superimposed in a form of a low-frequency 
oscillation on the PWM signal, with the method of Johansson, for the benefit of 
avoiding hysteresis effects in the actuator [Anderson, Col. 1, lines 26-28]. 

With respect to claim 20, Honda teaches that the memory device [Fig. 1, 
38, ROM and flash are equivalent non-volatile memory types] is a type] is a flash 
memory. 

4. Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over 

Johansson, in view of Anderson, as applied to claims 13-14, 21 above, and 
further in view of Honda et al., Patent No. 6,687,555. Johansson teaches a 
control unit but does not disclose that the control unit is configured to provide 
transmission control in a motor vehicle. Honda teaches that a control unit [Fig. 1, 
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CPU] is configured to provide transmission control in a motor vehicle [Col. 3, 
lines 37-43]. 

All three teachings are analogous solenoids/actuators driven by pulse 
width modulated signals. It would have been obvious to one of ordinary skill in 
the art at the time the invention was made to combine the teachings of Honda, 
which teaches that the control unit is configured to provide transmission control in 
a motor vehicle, with the method of Johansson modified by Anderson, because it 
is widely known that vehicle automatic transmissions require extensive use of 
electrically operated solenoid controls. Honda teaches a solenoid control 
apparatus designed for vehicle transmission [Col. 3, lines 34-43]. 

Allowable Subject Matter 
5. Claims 15-17 are objected to as being dependent upon a rejected base 

claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

The following is an examiner's statement of reasons for indicating 
allowance of claim 15: The prior art does not teach that the time duration during 
which the dither value is added to the pulses and the time duration during which 
the dither value is subtracted from the pulses yield a total time duration which is a 
multiple of the time duration of one on and off switching cycle of the PWM signal. 
This feature in combination with the rest of the claim limitations is not anticipated 
or rendered obvious by the prior art of record. 
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The following is an examiner's statement of reasons for indicating 
allowance of claim 16: The prior art does not teach that the current flowing 
through the actuator and measured by the current-measuring circuit is freed from 
the dither function by a corrector. This feature in combination with the rest of the 
claim limitations is not anticipated or rendered obvious by the prior art of record. 



the examiner should be directed to Dharti H. Patel whose telephone number is 
571-272-8659. The examiner can normally be reached on 8:30am - 5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Brian Sircus can be reached on 571-272-2800, Ext. 36. 
The fax phone number for the organization where this application or proceeding 
is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). ^? y 



Conclusion 



6. 
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